Antitrust law is a blunt instrument for dealing with many claims of anticompetitive standard setting. Antitrust fact finders lack the sophistication to pass judgment on the substantive merits of a standard. In any event, antitrust is not a roving mandate to question bad standards. It requires an injury to competition, and whether the minimum conditions for competitive harm are present can often be determined without examining the substance of the standard itself.
Introduction
Antitrust's purpose is to protect competition, while giving firms reasonable freedom to innovate, develop, produce and distribute their products. While standard setting can enable firms to improve along all of these avenues of business progress, it can also facilitate both of antitrust's twin evils: collusion and exclusion. This essay explores some of the ways antitrust policy can evaluate claims that privately promulgated standards are anticompetitive without hindering socially beneficial conduct.
For antitrust purposes a standard is usefully defined as a set of technical specifications that provides a common design for some product or process.
2
While the focus of standard setting today is high technology industries with significant technological sophistication, the history of antitrust reaches back to standards that were less complex. The Supreme Court's first antitrust decision on the merits involved a joint running arrangement among railroads that included a significant standard setting component. The Supreme Court condemned the arrangement as nothing more than a cartel, ignoring the lower courts' conclusions that the agreement was intended primarily to coordinate schedules and standardize freight classifications, cargo transfer protocols, and the like.
3
In some ways standards resemble intellectual property rights. Economically, the increased welfare that they produce is largely a consequence of product improvement, not of prices that are brought closer to marginal cost. As a result, some of the same antinomies exist between antitrust and standard setting as exist between antitrust and IP rights. Effective promulgation of standards may involve a certain amount of coordination of output by rivals and a certain amount of market exclusion --both things that antitrust generally abhors. Further, the development of appropriate standards is often an R&D activity, characterized by up front costs and amortization over long time periods.
Standards also share one important characteristic with technology choices generally: they can become path dependent. Once a standard is adopted and technology designed around the standard, switching costs increase, making the exercise of durable market power possible. Standards are often subject to significant network effects. As a result, they acquire increased value per user as they are more widely adopted.
4
This can facilitate the exercise of market power, because the standard's owners will be able to charge more for products compatible with the standard, or perhaps for access to the standard itself. Some but certainly not all standards are capable of conferring significant market power. In certain cases an "insider" with respect to some standard has a significant market advantage over outsiders, and thus may be in a position to set a price substantially above costs. This can happen if duplication of the standard is costly and compliance with it is essential for market success. For example, when compatibility with the standard is technologically essential, or if a government rule requires that a specific standard be followed, standards can have significant exclusionary power provided that they are difficult to appropriate. While IP rights do not inherently confer significant market power, 5 some IP rights do, particularly if they control effective access to a market. The same thing is largely true of standards. Some are easily complied with, widely shared among a large group of firms, or unnecessary for successful competition in the market.
6 Such standards are completely
4.
For example, the model building code at issue in Allied Tube & Conduit Corp. v. Indian Head, Inc., 486 U.S. 492, 494 (1988) , was a standard with considerable exclusionary power because it was adopted almost verbatim by thousands of communities across the country.
5.
See Illinois Tool Works, Inc. ("ITW") v. Independent Ink, Inc., ___ S.Ct. ___, 2006 WL 468729 (March 1, 2006 ) (upsetting half century old antitrust presumption in the federal courts that a patent in a tying product gave its owner sufficient market power to make a tie unlawful).
6. See, e.g., Foundation for Interior Design Education Research v. Savannah College of Art & Design, 244 F.3d 521 (6th Cir. 2001 ) (privately promulgated accreditation standards for interior design schools not consistent with robust competition. However, others are tightly controlled and effective access may be restricted to a small number of firms.
7
Standards can also have some of the other consumption characteristics shared by IP rights. For example, an additional firm can adopt a standard without taking any production away from the standard's owner, other than the right to obtain royalties by licensing the standard. At the same time many standards are not licensed at all, but are given away in the sense that anyone who is willing to conform to them is invited into the relevant area of enterprise.
8
The most likely economic effect of private standard setting is increased social value. By promulgating standards producers can increase both horizontal and vertical compatibility. "Horizontal" compatibility refers to compatibility as between competing goods that are subject to a standard. For example, a user can substitute one brand of compact disc, computer monitor, or shotgun shell for another in the same computer or shotgun. "Vertical" compatibility refers to the ability of goods to use the same inputs. For example, all Windows computers run the same software, or all automobiles burn the same gasoline. Standards can also reduce consumer search costs and increase consumer confidence, significantly reduce the costs of input suppliers, make networking possible or at least much more efficient, or facilitate the achievement of scale economies. As a result there anticompetitive because there was no evidence that "accredited" schools had any market advantages over non-accredited ones); George R. Whitten, Jr., Inc. v. Paddock Pool Builders, Inc., 508 F.2d 547, 558 (1st Cir.1974) (private standard setting for swimming pool heating and circulatory systems did not restrain trade because it appeared that most builders ignored the standard, which had no legal force). should be no antitrust presumption against standards, even those that are jointly set by competing firms.
Nevertheless, standards can also facilitate both of the evils that concern antitrust law --namely, collusion and exclusion. When standards are created or enforced by competing producers collusion is possible. When they are used to keep some producers out of the market anticompetitive exclusion is possible.
Thus antitrust rules for standard setting will permit the great majority of standard setting activities to proceed. But they will also identify some instances where standards are used anticompetitively. Antitrust performs this function best by identifying clearly what the dangers are, specifying the conditions under which those dangers are likely to be realized, and then paying special attention to standard setting in situations that meet those conditions. Importantly, if the standards in question are complex, the antitrust decision maker must avoid becoming overly involved in the substantive merits of the standard itself. Antitrust tribunals, particular juries, lack the technical skills to answer such questions as whether chiropractic is really a legitimate form of medical practice, 9 whether a particular medical procedure is safe and effective, 10 or whether a particular engineering standard is necessary for passenger limousines.
11 Well formulated antitrust rules should try to evaluate standard setting whenever possible by avoiding these difficult technological issues.
9. E.g., Wilk v. American Med. Ass'n, 895 F.2d 352 (7th Cir.) In the great majority of cases an antitrust tribunal can evaluate standards by looking, not at the substantive "reasonableness" of the standard itself, but at such issues as the number and identity of the persons making the standard, the exclusionary power that the standard generates, or other signs of the standard's potential to facilitate collusion or exclude rivals and facilitate the exercise of market power. This is not to say that antitrust can always avoid substantive evaluations of standards, but rather that it need do so in only a few situations.
The history of antitrust policy suggests that it has been unreasonably hostile toward private standard setting. Nonetheless, many of the early standard setting antitrust cases provoked legitimate competitive concerns, and some where nothing more than fronts for naked collusion.
Standards, Product Differentiation, and Collusion
One explanation for antitrust's traditional hostility toward joint standard setting is that many of the early cases involved obvious, often ham handed, attempts at price fixing. This seemed to create a mindset that found jointly set standards to be anticompetitive.
Standards facilitate collusion by minimizing product or service differentiation, or by making product specifications or terms readily observable across sellers. Cartels are much more difficult to manage when products are differentiated or sold subject to unique specifications. The fewer variables that cartel members must observe, the easier it is to stabilize a cartel equilibrium.
12 These observations generally apply to both "explicit" price fixing and to the more informal methods of collusion that we generally associate with oligopoly industries.
Antitrust history is fairly filled with attempts to facilitate collusion by standardizing products, terms of sale, delivery, or other components of a transaction. In Standard Sanitary a cartel of bathroom pottery manufacturers was led by a patentee who licensed its finishing process to other cartel members. The cartel then designated goods that did not employ this process as "seconds" and required cartel members either to destroy them or ship them abroad in a fairly obvious attempt to reduce the output sold on the domestic market.
13 In addition, the cartel fixed the price of all the goods that were designated first quality.
In the more famous National Macaroni case the defendants responded to a temporary shortage of durum semolina wheat by setting a product standard for pasta that called for 50% durum semolina and 50% inferior farina wheat.
14 The standard was intended to suppress the price of durum semolina, and thus reduce the defendants' production costs. S. 20, 41 (1912) . Cf. Milk & Ice Cream Can Inst. v. FTC, 152 F.2d 478, 482-483 (7th Cir. 1946 ) (noting testimony "that sales of 'firsts' as 'seconds' was a method of indirect price cutting.").
14. Nat. Macaroni Mfrs. Ass'n., 65 F.T.C. 583 (1964 583 ( ), enforced, 345 F.2d 421 (7th Cir. 1965 ).
The recent and troublesome decision in Golden Bridge Technology, Inc. v. Nokia, Inc., ___ F. Supp.2d ___, 2006 WL 385222 (E.D.Tex. Feb. 17, 2006 ) falls closest to this category, at least in the eyes of the court. The plaintiff complained that it developed a patented technology for cellular phones which it wished to license to the cell phone companies. Acting through their standard setting organization, however, the cell phone companies adopted standards that excluded the technology and thus avoided the license fees. The court refused to dismiss a complaint that adoption of the standard amounted to a per se antitrust boycott. While a standard setting organization is free to adopt a lower cost standard, the effect of its adoption may be to prevent individual members from licensing the disapproved technology even if they wanted to. Nevertheless, antitrust's per se rule is reserved for practices that are so clearly anticompetitive that detailed inquiry into the market structure or the effects of the practice are unnecessary. This hardly seems like such a case. The court analogized to Allied Tube & Conduit Corp. v. Indian Head, Inc., 486 U.S. 492, 494 (1988) , discussed infra. But in Allied Tube the plaintiff was not asking other manufacturers in the organization to license its technology, it simply wanted market approval side-by-side with other products. Mfrs. Inst. v. FTC, 174 F.2d 452, 461-462 (1st Cir. 1949) , which refused to condemn a trade association's rules that both standardized the format and design of shipping tags and required detailed reporting concerning prices. The FTC had argued that the product standardization Similarly the C-O-Two decision seems to have involved nothing more than a naked cartel accomplished by turning a product differentiated industry into a completely standardized one. 16 The defendants made fire extinguishers that were publicly bid to government purchasers such as schools. They agreed on product specifications that were so detailed that the extinguishers could not be differentiated from one another except by the manufacturer's identification tag.
Contrast Tag
17 In condemning the restraint the court found, first, that it facilitated price fixing, and second, that the standards were completely unnecessary to the safe and effective operation of the fire extinguishers. Notwithstanding the obvious advantages of standardized container sizes, the court reached the same conclusion in the Milk Institute case, which involved agreements that standardized the sizes of milk containers when the agreements were being used to facilitate price fixing.
18
Several antitrust cases also involve standardization of terms of sale made price collusion much easier; the court replied:
Nor is the conclusion of the Commission strengthened by its finding that the administration of the reporting agreements "was materially assisted by the standardization of the component parts of tags and tag products developed and adopted under the auspices of the respondent Institute." ... These standardizations are deemed to be to the advantage of all concerned, including the consumer who, among other benefits, is thereby better enabled to know what he is buying and to make intelligent price comparisons. Of course, the detailed standardization of tags and components which the Institute has assisted in developing tends to make more serviceable the information reported ... under the Tag Industry Agreement and ... collated and disseminated among the Subscribers. But if the reporting agreement is otherwise lawful, such enhanced usefulness of the agreement as results from standardization would hardly infect it with illegality. 19 The courts have routinely condemned "basing point" pricing and related agreements among sellers to standardize delivery terms.
C-O-
20 And in the famous 1936 Sugar Institute case the Supreme Court condemned an agreement among sugar manufacturers to issue standardized price lists for sugar and then to adhere to the lists while they were in force.
21
To be sure, the pricing mechanism itself can be improved by standard setting. Standardized price terms can reduce consumer search costs and minimize fraud or misrepresentation.
Here, antitrust has taken the administratively defensible position that for most pricing standards the risks of collusion are simply too high in relation to the gains. As a result, promulgation of standards concerning pricing should come from the government.
22
Indeed, even here some of the most anticompetitive of statutory regimes are those that regulate such things as the posting of retail liquor or wine prices, effectively permitting sellers to collude. 
22.
A notable exception is Cal. Dental Ass'n v. FTC (CDA), 526 U.S. 756 (1999) (advertising rules of dental association effectively ban most price advertising and all quality advertising).
23. E.g., 324 Liquor Corp. v. Duffy, 479 U.S. 335 (1987); TFWS v. Schaefer, 242 F.3d 198 (4th Cir. 2001) .
A few of these decisions, such as Milk Institute, undoubtedly reached too far. But most probably did not. Further, they carry a fairly important message: product differentiation is still an important value, primarily because consumers have different preferences but also because it makes collusion more difficult to sustain. Standards that do no more than reduce product differentiation in order to facilitate price matching do not provide a social benefit.
The values of product differentiation probably do not extend to the sizes of milk containers, however. And school children might be safer if all fire extinguishers work exactly the same way so that teachers can reliably be trained one time for all of them. So antitrust must tread carefully even when it is attacking standard setting that might facilitate collusion. If standard setting is accompanied by price fixing, as it very likely was in the C-O-Two and Milk Institute decisions, then the antitrust tribunal can always respond by condemning the price-fixing. But most cases are more difficult and involve situations where standardization facilitates express or tacit collusion but the collusion itself is evidenced only by parallel prices. In that case antitrust fact finders must look at other factors. For example, do consumers benefit from the standard setting? Do the standards create the kind of product homogeneity that facilitates collusion, or do they merely regulate safety or functionality in ways that permit significant product differentiation along other avenues? It is also important to determine whether non-producer interests have a significant role in the standard setting. For example, while fire extinguisher producers have an interest in colluding on the price of fire extinguishers, fire insurance companies do not; they are benefitted by fire extinguishers that work as well as possible and are sold competitively.
Finally, the number of firms in the market is often important. Cartels become much more difficult to manage as the number of significant firms in a market rises above a dozen or so. Informal cartels, or those relying on tacit rather than express collusion, may require even fewer. While a large number of participants is an indicator that collusion is less likely, however, in some cases collusive output reductions and higher prices are quite possible even though the market has numerous competitors. This can happen when the standard in question is itself a direct restraint on output or pricing and violation of the standard is readily observable by other cartel members. For example, even though the NCAA has several hundred members its rule limiting nationally televised football games served to reduce output anticompetitively.
24 No member could surreptitiously cheat on the cartel by 24. NCAA v. Bd. of Regents of Univ. of Oklahoma, 468 U.S. 85 (1984) . At the time of the litigation the NCAA had 850 members. Id. at 89.
secretly televising a football game. Accordingly, the number of nationally televised games increased significantly and TV advertising rates fell after the rule was lifted. 25 In sum, a large number of firms in the market subject to standard setting is often relevant but need not be decisive. One must always consider how the collusive restraint on output or price is being carried out.
Exclusion and Standard Setting
Before firms can charge monopoly prices they must be able to do two things. The first is to coordinate the output and pricing decisions of existing producers. The difficulty of accomplishing this ranges from nil in the case of the monopolist, which absolutely controls its own price and output, to quite severe if the market has a large number of firms, and particularly if the firms use different technologies or produce differentiated products.
But firms bent on monopoly must also keep the output of others out of the market. Standard setting can accomplish this by setting standards in such a fashion that only a small number of compliant firms meet the standard, or the standard is licensed to only such firms.
At the same time, if a standard setting process is at all meaningful one or more firms will either "flunk" the standard or else have to make a significant investment in order to comply with it. The most common antitrust claim involving standard-setting is that it is used to limit competition by excluding rivals, whether it be restrictive bar passage rates, 26 29 Network standards might keep some firms off the network, perhaps imposing prohibitive costs on them in the process. Closely related is the proprietary standard protected by intellectual property rights, whose licensing costs imposed on rivals create a price umbrella protecting the IP holders. Sometimes these standards are created or made enforceable with the help of the government, thus implicating antitrust's Noerr-Pennington doctrine, which gives a measure of quasi-constitutional protection to petitions to the government for anticompetitive actions.
30 Sometimes they are created by private bodies which have a significant influence over government decision-making.
31
To repeat an earlier warning: Antitrust is often way outside its competence if it attempts to evaluate standard setting by examining the technological merits of the challenged standard. 31. E.g., Allied Tube, supra; Hydrolevel, supra. a rule of reason, "reasonableness" in this context refers to the impact of a standard on competition, not to the substantive reasonableness of the standard itself. In most private antitrust cases the plaintiff seeks damages, and as a result most of them contemplate a jury trial. Except in clear cases of abuse, juries are not up to answering technical questions concerning the necessity or appropriateness of a particular standard.
Concerted Standard Making and Exclusion
The antitrust problem of concerted standard setting that excludes rivals is a half century old, including the 1943 AMA case which condemned the AMA for adopting an "ethical" standard that forbad physicians from working for prepaid health organizations.
32
The grandparent of explicit product safety standards cases is the 1961 Radiant Burner decision, in which the Supreme Court sustained the complaint of a gas heater manufacturer alleging that it was excluded from the market by an industry safety standard that had been biased and capriciously enforced.
33
Radiant Burners suggested that one should evaluate standards by looking at the intent of those setting them. But there are better ways for courts to proceed, and Radiant Burners itself suggests some of them. The defendants in that case included not only competing manufacturers of gas heaters, but also natural gas utilities and pipeline companies. One can easily see why a competing heater manufacturer would wish to exclude a cheaper or more efficient burner, or simply remove rivals from the market generally. But natural gas utilities and gas pipeline companies sell a complementary 32. AMA v. United States, 317 U.S. 519, 532-533 (1943 product and would have not ordinarily have any incentive to keep a safe, efficient heater off the market. Indeed, they might share liability for fires caused by unsafe heaters. Further, while control of the natural gas industry by a burner maker or even a cartel of them is possible, it is quite unlikely and almost certain to be apparent to a fact finder.
This suggests that an early inquiry in challenges to exclusionary standard setting should be structural, asking whether the defendants (or a controlling number of them) are likely to have anticompetitive incentives. The Seventh Circuit's Moore decision suggests the proper approach. The plaintiff made a submersible tail light for boat trailers, which was excluded by an association of boat trailer manufacturers because of a tendency to short out. 34 The court found no antitrust violation, observing that the plaintiff tail light manufacturer did not compete with the trailer makers who controlled the association, and that trailer manufacturers would have no incentive to place an anticompetitive restraint on tail light manufacturers. They wished only to purchase safe tail lights that complied with federal specifications.
35
As with standard setting intended to facilitate collusion, the number of players can be relevant. If the firms in a market are so numerous that collusion is impossible then they may have little incentive to exclude another 34. Moore v. Boating Industry Ass'ns., 819 F.2d 693 (7th Cir.), cert. denied, 484 U.S. 854 (1987).
Id. at 699:
Manufacturers of boat trailers, some of which are members of TMA, are customers for trailer lamps. The trailer manufacturers do not make lamps. There is no competition between lamp and trailer manufacturers. The latter are the customers of the former.... It would seem to make no difference to a trailer manufacturer from whom he bought lamps, so long as they complied with federal safety standards and thus did not expose the trailer manufacturer to federal penalties of fines and recalls. firm. However, even firms who are behaving competitively vis-a-vis one another have an incentive to exclude lower cost or superior technologies from the market, particularly if they themselves cannot readily obtain access to the technology. Even if the slide rule market contains 100 firms who compete aggressively on price and slide rule design, these firms still have an incentive to keep electronic calculators off the market if they believe that the calculators constitute a major competitive threat to the demand for slide rules. For example, the standard setting organization in the Allied Tube case contained several thousand members.
36 In that case a manufacturer of steel electric conduit, fearing that the plaintiff's plastic conduit was both cheaper and superior, organized a cartel that manipulated the standard setting process so as to disapprove the plastic conduit. In this case the numerosity of the membership did not mitigate competitive concerns because the concern was not price fixing but rather the removal of a threatening, superior product from the market. Someone who wanted to cheat on the cartel could not surreptitiously flood the market with the excluded product.
Standard Making and Unilateral Acts by Dominant Firms
In markets where interfirm compatibility is valuable dominant firms (or dominant cartels or coalitions) typically profit by maintaining incompatibility with rivals. By maintaining incompatibility a dominant firm protects itself from new entry or raises the costs of its rivals --thus, for example, Microsoft's efforts to ensure that the Windows operating system would not become compatible with rival operating systems or that new rival systems be permitted to emerge.
37 By contrast, survival or growth for a nondominant firm may require it to become compatible with the dominant firm's technology. Exceptions exist to both of these rules. First, a dominant firm may decide to open its architecture, believing it can earn more from marketwide acceptance and licensing. IBM made this decision with respect to the personal computer architecture in the early 1980s. Second, even a nondominant firm, such as Apple computer, might wish to preserve incompatibility in a product differentiated market if it occupies a profitable market niche.
In monopolized markets "standard setting" often refers to nothing more than the dominant firm's selection of a standard, which other firms are largely obliged to accept or else be relegated to small niches. For example, once Kodak, a film monopolist, selects a format for its Instamatic, cartridgeloading camera-and-film system, rival camera makers such as Berkey Photo may have very little choice but to design a compatible camera.
39
Should a dominant firm's unilateral selection of a standard be grounds for antitrust liability when the de facto result is that the selected standard becomes the market standard, perhaps raising the costs of rivals or in extreme cases excluding them altogether? Antitrust does not condemn "no fault" monopolization. About the closest we have ever come is an "essential facility" doctrine that may force a firm to share a technology that is essential for market access. The Supreme Court's 2004 Trinko decision leaves few opportunities for use of that doctrine.
40 A corollary would seem to be that a firm selecting a technology for its own products has no duty to protect its rivals' market by ensuring the compatibility of their competing or complementary products.
The essential facility doctrine speaks of the terms under which a firm may be required to share an existing technology. However, the intentional selection of a technology that excludes rivals is a more aggressive act. One might say that, while a firm has no duty to share its resources or inputs, it 39. Berkey Photo v. Eastman Kodak Co., 603 F.2d 263, 287 (2d Cir. 1979) , cert. denied, 444 U.S. 1093 (1980) (rejecting claim that Kodak had an antitrust obligation to "predisclose" its design so that rivals could invent around it and have copies ready by the time the product was introduced). Accord California Computer Prods. v. IBM (CalComp), 613 F.2d 727 (9th Cir. 1979) (IBM's design of personal computer with integrated components forced rivals to adopt the same technology). does have an obligation not to adopt a standard that excludes rivals unnecessarily. But antitrust tribunals cannot be in the business of making technology choices for firms. Further, product complementarity is a common feature of technologically sophisticated products, and incompatibility is often a consequence of technological success. If Kodak's Instamatic film system had been a flop, a rival camera maker would be unlikely to complain about its inability to produce complementary products.
41
Another reason for deferring to the technology choice of the dominant firm is that typically the old technology remains available. In that case consumers are not injured by the dominant firm's innovation because they can still purchase the older product; they simply fail to obtain the full benefit of competition in the new technology. To be sure, this is not necessarily the case. Kodak might simultaneously introduce its Instamatic film system and withdraw from the older film format, thus forcing all consumers to the new technology. But it is difficult to claim that consumers are injured by a new, monopolized technology when the existing technology remains fully in place. About all we can say is that consumers lose the ability to migrate to the new technology at the competitive price.
One might rationally conclude that a completely unilateral technology choice that becomes an industry standard should never be the basis for an antitrust claim, no matter how much damage the technology choice does to rivals. Among the range of positions that one could take on this issue, I believe this would be better than any position that required juries to make substantive technological judgments (except in very clear cases) or that tried to discern the defendant's intent. It would clearly be better than any rule that required court's to make substantive ex post assessments about the consumer benefits that result from a particular technological choice. Innovation always occurs under great uncertainty, and not every successfully marketed innovation is a clear winner for consumer welfare.
However, a rule of complete nonliability probably goes too far. Situations exist where firms set out to re-design products for no other purpose (objectively measured) than to make rival technologies incompatible. The C.R. Bard case in the Federal Circuit may have been such a situation.
42
The defendant was the dominant manufacturer of a patented biopsy gun used for taking skin samples. The gun itself was 41. See Berkey Photo, supra. , 157 F.3d 1340 (Fed.Cir. 1998 ), cert. denied, 526 U.S. 1130 (1999 . durable but used disposable needles that captured and enclosed tiny pieces of human skin, which could then be sent to the laboratory. The needles had been unpatented and were made by numerous manufacturers, subject only to the requirement that their connection end be structurally compatible with the collar on the gun. The defendant then redesigned the collar and developed a new patented needle 43 that was the only one compatible with the gun. The jury rejected the defendant's argument that the re-designed gun collar and needle were a technological improvement.
C.R. Bard v. M3 Systems

44
Assuming the strongest case --namely, that the dominant firm intentionally re-designed its dominant product in such a way that it was not an improvement at all, but simply moved complementary products from a competitive to a monopolized environment --one might wish to preserve some basis for antitrust liability. Of course, one still needs to ask how a dominant firm can "monopolize" by making a complementary product incompatible with that of rivals. The so-called "leverage" theory of tying arrangements, which was that tying of monopolized and competitive products turned one monopoly into two, was discredited in the literature a half century ago.
45 Kodak or Bard can earn all the monopoly profits available in their markets by setting a monopoly price for the camera or biopsy gun. They cannot make a larger monopoly profit simply by monopolizing the complementary product as well.
One reason a firm in Kodak's or C.R. Bard's position might try to create incompatibility in complementary products is to further price discrimination. If the value that users place on the biopsy gun is a function of how often they use it, then Bard can charge a higher price for needles and earn greater returns from high intensity users than from low intensity users. Price discrimination itself is not a good reason for condemning such a practice, because its welfare consequences are so indeterminant. Such a price discrimination scheme is likely to increase rather than reduce the output of biopsy guns, thus making it a poor candidate for a claim of monopolization.
46
Further, the profitability of even inefficient price 43. Actually, the new patent was a combination patent covering the gun plus the needle. See id., 157 F.3d at 1347. 
46.
For example, under the older technology Bard would charge everyone discrimination schemes does not necessarily depend on the exclusion of a rival. Section 2 of the Sherman Act is not a mandate to the courts to condemn economically efficient practices, but only those practices that are unreasonably exclusionary.
But there are other explanations. For example, viable competition in the market for the complementary product may provide the platform for entry into the market for the primary product. Or alternatively, innovation by rivals in the complementary product may increase the likelihood that alternative technologies will emerge. For example, the concern in Microsoft was not that Microsoft wanted to exclude Netscape in order to charge higher prices for either Windows or Internet Explorer. Rather, it was that a viable Netscape complemented with Java would increase the compatibility between Windows and rival operating systems, or else facilitate the emergence of rival platforms.
47 If that should happen Microsoft might be relegated to one among many players in a product differentiated operating system market. As is so often the case in antitrust, such concerns are highly specific to the industry. As a result, one hesitates to adopt overly categorical rules in either direction.
Another issue concerns the firm that participates in a standard setting process while withholding information about IP rights that it has or is in the process of perfecting. While the facts vary, in the typical case the firm waits until the standard has been adopted and then surprises participants by asserting the IP right and demanding royalties from those that cannot comply with the standard without infringement.
Antitrust remedies for unilateral conduct are appropriate only for monopolization. This does not mean that antitrust should never intervene when such abuses occur, but it must stick to its insistence on power and anticompetitive effects. At the other extreme, it is incorrect to conclude that antitrust does not apply because under the antitrust laws a firm is free to the profit-maximizing price for the gun because it has no control over the needles, which are sold in a competitive market. Under the new scheme it might charge less than the monopoly price for the gun, or even give it away, but place all or part of the overcharge in the needles. As a result, low intensity users unwilling to pay the old monopoly price will be able to purchase the gun, and of course Bard will earn even more from high intensity users who consumer a large number of needles. See Hovenkamp, Federal Antitrust Policy, note 12 at '10.6e.
47.
See Hovenkamp, Antitrust Enterprise, note 3 at 292-298. refuse to license its patents.
48 That position confuses two issues. One is the fact that a "mere" refusal to license is not an antitrust violation. 49 The other is that compulsory licensing of patents is a common remedy for conduct that has been found to violate the antitrust laws.
50
Nevertheless a misrepresentation rises to the level of an antitrust violation only when it permits the offender to dominate a market, or creates a dangerous probability that this will occur. Or to say it different, the misrepresentation satisfies the conduct component of the offense of monopolization or attempt to monopolize, but the structural component of the offense must also be proven, as well as causation.
51 Proving structure may require a showing that the standard dominates a relevant market, and also that the patent is either necessary for meeting the standard or that the costs of meeting it without infringing the patent are higher.
As a result, doctrines derived from the patent laws, such as equitable estoppel, or even contract law are generally more appropriate for addressing such holdup problems. Claims that direct government involvement in private standard setting is anticompetitive typically arise in one of two ways. In the first, some governmental or quasi-governmental entity adopts a standard put forward by private firms and claimed by rivals to be anticompetitive. Such an action can implicate the Noerr-Pennington doctrine, which declares that qualifying petitions to the government cannot be antitrust violations, even if the intent or effect of the requested action is anticompetitive. For example, in the Columbia case the city of Columbia, South Carolina, adopted a land use standard regulating the size and spacing of billboard signs that favored the signs of a politically favored business firm and excluding those of a rival.
55
The Supreme Court applied the historical Noerr rule that private parties have a right, essentially protected by the First Amendment, to petition the government for even anticompetitive actions. Rivals cannot use antitrust suits to challenge the legislation or executive action that results. Indeed, the Noerr case itself was about a standard-setting campaign by railroads to induce the Commonwealth of Pennsylvania to impose cost-increasing standards on truckers, which were competing with the railroads for freight business.
56 The history of regulation is fairly filled with the efforts of this or that interest group to impose restrictive standards on rivals that either increase the rivals' costs or remove their competition from the market altogether.
57
Significantly, Noerr protects the petitioning process by which anticompetitive government regulation is made. However, it does not protect the marketplace results of that process. For example, if a group of businesses petition a legislature for a statute that gives them the authority to 55. City of Columbia v. Omni Outdoor Advertising, Inc., 499 U.S. 365 (1991). exclude competition by setting standards Noerr would protect their right to obtain this legislation. However, under the antitrust "state action" doctrine private conduct approved by that statute could still be challenged unless it was "actively supervised" by a public official or agency.
Eastern Railroad Presidents
58 The same thing generally applies to federal regulatory standards: private standard setting promulgated under such regimes is not immunized from the antitrust laws unless the relevant federal agency exercises sufficient oversight over the conduct.
59
Finally, Noerr may not protect a firm that gives false information which distorts the process by which a government standard is created or applied.
60
The previously discussed standards holdup problem can implicate Noerr when the standard maker is the government. For example, in Unocal a firm allegedly proposed standards for low emission fuel to a state air quality agency while surreptitiously perfecting patent claims that covered those very standards.
61 Then, once the standards were adopted, it surprised rivals with the patents and requested large license fees.
62
As in the case of purely private standard setting, antitrust liability in holdup cases should be reserved for the relatively rare situation in which there is a clear misrepresentation to the government standard maker and clear evidence that the agency relied on the misrepresentation in setting its standard. In addition, the usual structural requirements for an antitrust violation must also be met. Noerr protects a right to petition the government, but not the right to make false statements to a government decision maker. And, of course, one does not even get to these issues unless it is clear that the resulting standard plus the defendant's IP rights create a clear likelihood of monopoly pricing. This could occur if the IP rights effectively excluded other firms from making the product subject to the standard and if that exclusion made it impossible for rival firms to compete effectively. Once again, the case for a patent law remedy such as equitable estoppel is at least as strong here as it is in the case of the private standard setting 61. Union Oil Co., ___ F.T.C. ___, 5 CCH Trade Reg. Rep. &15618 (FTC, July 6, 2004).
As the FTC observed:
Awareness of potential competitive harm is particularly important in settings like the one presented here. Government regulations such as CARB's standards may impose potent entry barriers capable of preserving market power over extended periods of time. Whereas an exercise of unprotected market power may sow the seeds of its own erosion if firms are free to enter and compete on equal terms with the incumbent, governmentally-enforced limits on entry may impede and even prevent that process. Consequently, misrepresentations that distort government decision making in ways that create or shield market power may inflict severe and long-lasting public harm. Such considerations support our conclusion that the substantial public interest in antitrust enforcement may outweigh countervailing policy reservations when those concerns are sufficiently muted.
(citations omitted).
The dispute was eventually resolved by a consent decree in which the FTC approved a merger between Unocal and Chevron, and Unocal agreed to dedicate the disputed patents to the public. See http: //www.unocal.com/uclnews/2005news/061005 .htm (press release). organization.
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Conclusion
Given the ubiquity of standard setting in our economy and its undisputed promotion of social welfare, claims of anticompetitive standard setting must be scrutinized very closely. Further, antitrust law is a fairly blunt instrument for dealing with such claims. Except in easy cases, antitrust fact finders lack the sophistication to pass judgment on the substantive merits of a standard. In any event, antitrust is not a roving mandate to question bad standards. It requires an injury to competition, and whether the minimum conditions for competitive harm are present can often be determined without examining the substance of the standard itself.
When government involvement in standard setting is substantial antitrust challenges should generally be rejected. The petitioning process in a democratic system protects even bad legislative judgments from collateral attack. In any event, antitrust's purpose is to correct private markets. It is not a general corrective for political processes that have gone awry. The best case for antitrust liability in this context occurs when the government has somehow been deceived into adopting a standard that it would not have adopted had it known the true facts. Even then, nonantitrust remedies such as equitable estoppel are probably a superior solution.
63.
However, see Bristol-Myers Squibb Co. v. Immunex Corp., 84 F.Supp.2d 574 (D.N.J. 2000) , which concluded that because Noerr protected a firm's right to obtain an exclusive license based on alleged misrepresentations to the government, promissory estoppel based on same alleged misrepresentations could not be used to prevent it from enforcing those rights.
